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may implode under an ever-
increasing burden of inaccurate
data. The pressure on young
scientists to succeed is so great,
and it is difficult for more
experienced scientists to supervise
students and postdocs carefully in
large labs. Thus, I think there is a
real danger that diminishing quality
control could lead to a dramatic
increase in the publication of
incorrect data. Once published, it
is difficult for anyone to publish
conflicting data as the standard of
proof required is so much higher. 
Are you saying that there is a
big problem with scientific
fraud? No, I think scientific fraud is
still rare. I’m talking about how
easy it can be to fool yourself. As a
graduate student, I spent weeks
studying a relatively subtle mitotic
defect in a particular mutant. All
the statistical testing I did
suggested that the defect I was
scoring was significant. When I
finally did the scoring double-blind,
the defect disappeared. I so
wanted to see something that I
was fooling myself. Not all
experiments can be done double-
blind, and, in these cases, one has
to be especially careful. When
trying to repeat somebody else's
observations, for example, how
often do you find that the affect is
not quite as striking or simple as
originally reported? 
Any advice for young scientists?
It is important in writing or talking
about your work to tell as
interesting and coherent a story as
you can, and this inevitably means
omitting many of the details. It is
essential, therefore, that you don't
get caught up in your own ‘hype’,
and you constantly remind yourself
that the details of your current
hypothesis are almost certainly
wrong, or, at the very least, a gross
over-simplification. You have to
keep challenging your own ideas
and trying to think of ways to
knock them down, as no one is
better positioned to do this than
you are. This is counter to human
nature, so a very difficult skill to
learn.
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Concern grows about the plight
of bees and other key insects
that function as pollinators of
wild and commercial plants in
many regions. In a new study,
Jane Memmott, at the
University of Bristol, and
Nicholas Waser and Mary Price
at the University of California,
Riverside, report in the
Proceedings of the Royal
Society, published online,
modelling analysis of the
possible impact of pollinator
loss on two classic studies of
plant–pollinator interactions.
The researchers’ plan was to
analyse how pollination
networks respond to loss of
component pollinator species.
Evidence is accruing that
pollinator loss can lead to the
extinction of plant species. Loss
of floral resources is also a key
threat facing pollinating insects.
However, the patterns of
extinction within entire
pollination networks remain
unknown.
The authors used exhaustive
data from classic studies by
Clements and Lang from Pikes
Peak in the Rocky Mountains of
Colorado, published in 1923,
and work by Robertson in the
prairie-forest transition of
western Illinois published in
1929.
Bumble needs: Both wild and commercial flowering plant species are vulnerable
to the loss of pollinating insects, such as bumble bees. Several of these bee
species feed on a variety of plants and their decline poses the most immediate
threat to plants, according to new studies. (Picture: Photolibrary.com)
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What is crossover interference?
During prophase of meiosis in
most eukaryotes, DNA
recombination events between
homologous chromosomes are
induced to occur at high
frequency, so there are usually
multiple events per chromosome
pair per meiosis. Whereas many
of these recombination events are
non-reciprocal, a subset results in
reciprocal exchange of genetic
material between chromosomes
— crossovers, which in the
presence of appropriate markers
can be detected as linkage
alterations. A genetic map is
actually a map of the frequency
and distribution of meiotic
crossovers along a chromosome
within a population. When
researchers first began
constructing genetic maps of
Drosophila in the early part of the
20th century, they realized that
the positions of multiple
crossovers along a chromosome
were not random with regard to
each other. Muller observed that
“the occurrence of one crossing-
over interferes with the coincident
occurrence of another crossing-
over in the same pair of
chromosomes, and I have
accordingly termed this
phenomenon ‘interference’”.
Interference has subsequently
been shown to operate in most —
but not all — eukaryotes assayed.
Interference results in widely
spaced crossovers along
chromosomes. Most eukaryotes
average only a few crossovers per
chromosome pair per meiosis.
This means that interference can
exert its effect across whole
chromosomes (or chromosome
arms). As chromosomes in many
eukaryotes are large, interference
must be able to act over
megabase lengths of DNA.
Indeed, in the nematode
Caenorhabditis elegans,
interference is capable of acting
over a fusion chromosome of
50 Mb — nearly half the genome!
How does interference work?
Interference, by definition, means
that crossovers somehow
discourage other crossovers from
occurring nearby. One simple
model for how interference works
is that a crossover generates some
crossover-discouraging signal or
substance that then spreads for
some variable distance along the
chromosome on either side of the
crossover. In this way, additional
crossovers near the initial one
would be infrequent, with the
magnitude of the effect decreasing
with increasing distance from the
initial crossover. This model may
indeed describe how interference
works, but supporting evidence is
scarce. Despite nearly a century of
investigation we still don’t know
how interference is exerted.
Interference acts over widely
varying DNA lengths in different
eukaryotes: tens of kilobases in
budding yeast, and tens of
megabases in mice and humans.
Chromosome fusion and bisection
studies have shown that
interference within a specific
chromosome region can vary
depending on the overall size and
structure of the chromosome. This
variability suggests that
interference is not a property of
DNA itself. 
Meiotic recombination occurs in
prophase of meiosis. During this
stage chromosomes assemble
protein structures along their
length: chromosome axes and the
synaptonemal complex. Many
models for interference have
suggested that the synaptonemal
complex, a proteinaceous
structure that assembles between
paired homologous chromosome
axes, can in some way effect or
mediate interference; recent
evidence from a number of
organisms, however, indicates
that interference is exerted prior
to assembly of the synaptonemal
complex. These results and others
support the idea that the meiotic
axes — protein cores along which
meiotic chromosomes condense
— play a role in interference.
But how does interference
work? Mathematical modeling has
revealed that the observed
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The team modelled three
different scenarios: the loss of
pollinators at random; the loss
first of specialised pollinators
then of more generalised
pollinators; and vice versa, the
loss of more generalised then
more specialised pollinators.
Under their model, they
found that random removal of
pollinators elicited a steadily
accelerating decline in plant
species, with the bulk of plant
extinctions occurring only
after 70–80 per cent of all
pollinator species had been
lost. Their model for
systematic removal beginning
with the most specialised
pollinators led to a scenario of
a very slow loss of plant
species until almost all
pollinators had been
removed, at which point plant
species numbers dropped
precipitously to zero. This
was especially true in the
Illinois work: plants in this
network were virtually
unaffected until removal of
the last few most generalised
pollinators, representing less
than one per cent of the 1,430
total animal species. Finally,
systematic loss beginning
with the most generalised
predators led to a more rapid
loss of plant species, but in a
linear manner.
The study highlights, in
particular, the importance of
generalised pollinators. In
both the systems studied
these core pollinators derive
mainly from the insect orders
Hymenoptera and
Lepidoptera. Six families of
bees, including bumble bees,
form part of the core
pollination group at both
sites. The authors highlight
the need for management
decisions formulated in
advance from the best
available information. “These
groups should be given high
priority for research and
management in an effort to
conserve the pollination
interaction in northern
temperate ecosystems,” the
authors report.
